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We give three dicyclic solutions of a (21,42, 20, 10, 9)-design which are new. 
Though the parameters of this design belong to the series (4t + I, 8t + 2, 4t, 21, 
2t - I), 4t + 1 = 21 is not a prime power. 6 1985 Acadenuc Press, Inc 
1. INTRODUCTION 
We refer to [3] for terminology and notation. The following result is 
well known [3, Theorem 57.53. 
THEOREM. Let 4t + 1 be a prime power. Let x be a primitive element of 
the Galois field GF(4t + 1). Then the following two blocks 
(x0, x2, x4 )..., X4( ~ 2) 
(x, x3, x5 )...) X4r- ‘) 
form the initial blocks for a dicyclic difference set solution of (4t + 1, 8t + 2, 
4t, 2t, 2t - l)-design. 
When t = 5, the parameters are (21,42,20,10,9). However, 4t + 1= 21 is 
not a prime power and the above result does not give a dicyclic solution in 
this case. Of course a (21,42,20, 10,9)-design exists as a derived design D 
of the standard (43,21, 10) symmetric balanced incomplete block design b 
obtained by cyclically developing the initial block (x0, x2, x4,..., x40), where 
K is a primitive element of the Galois field GF(43). However, we show that 
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the three new solutions to the (21,42, 20, 10, 9)-design that we give in Sec- 
tion 2 are nonisomorphic to D. It is known [2] that all the 43 derived 
designs of a are mutually isomorphic. It is also known [ 11 that the dual 
design of B is isomorphic to a and hence essentially there is a unique 
(21,42, 20, 10, 9)-design originating from b. 
2. THREE NEW DICYCLIC SOLUTIONS OF (21,42, 20, 10, 9)-DESIGN 
The pairs of blocks A;, Bj, i= 1, 2, 3, given below give the two initial 
blocks of the three dicyclic solutions Di, i = 1, 2, 3, of the (21,42, 20, 10, 9)- 
design, where we work module 21. 
A, = (0, 1, 2, 4, 5, 8, 9, 12, 14, 20), 
B, =(O, 5, 8, 10, 12, 14, 15, 18, 19,20); 
A, = (0, 1, 4, 5, 7, 8, 9, 10, 16, 18) 
B,= B,; 
A, = (0, 1, 2, 4, 6, 7, 9, 10, 17, 18), 
B3 = (0, 4, 5, 7, 11, 13, 14, 15, 16, 19). 
The design D,has the block intersection pattern 214185’76471 for A, as 
well as for B, and hence for all the 42 blocks. The design D2 has 
324175186272 as the block intersection pattern for A, as well as for B, and 
hence for all the 42 blocks. The design D, has 334155’86471 as the block 
intersection pattern for A) as well as for B, and hence for all the 42 blocks. 
Clearly the three dicyclic solutions D, , D2, and D3 are mutually non- 
isomorphic. Each of the 42 blocks of D has the block intersection pattern 
3341651567 and hence D is nonisomorphic with each one of D, , D,, and D, . 
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